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,QWURGXFWLRQ
1.1. Very Small Power Producer (VSPP) 
7UDGLWLRQDOO\PXFKRIWKHHOHFWULFLW\JHQHUDWHGKDVEHHQSURGXFHGE\ODUJHVFDOHFHQWUDOL]HGSRZHUSODQWVXVLQJ
IRVVLOIXHOVHJFRDORLODQGJDVK\GURSRZHURUQXFOHDUSRZHU7KHHOHFWULFDOHQHUJ\LV WUDQVPLWWHGRYHU ORQJ
GLVWDQFHV E\KLJK YROWDJH +9 RU H[WUD KLJK YROWDJH (+9 WUDQVPLVVLRQ OLQHV DQG IURP WKHUH WKH KLJK YROWDJH
OHYHOV DUH FRQYHUWHG WR PHGLXP YROWDJH 09 DQG ORZ YROWDJH /9 OHYHOV WKURXJK GLVWULEXWLRQ OLQHV LQ WKH






$OWHUQDWLYHO\DQ LGHDOSRVVLELOLW\RQHOHFWULFSRZHU VXSSO\ WRHQGXVH ORDGV LV WKH LQVWDOODWLRQRID VPDOO VL]HG






















IDXOW OHYHO FDQ EH FDOFXODWHG XVLQJ DQ HTXLYDOHQW QHWZRUN VKRZQ LQ )LJ E ZKHUH WKH JHQHUDWRU PRGHO LV




















x 7KH VHFRQG IDFWRU LV W\SH RI PDFKLQHV 7KH GLUHFWO\ FRXSOHG 9633 VXFK DV D V\QFKURQRXV JHQHUDWRU RU DQ





3.1. Islanding operation aspects of VSPPs 
,VODQGLQJLVWKHSURFHVVZKHUHE\DQDUHDRIXWLOLW\V\VWHPLVHOHFWULFDOO\VHSDUDWHGIURPWKHPDLQXWLOLW\V\VWHPDV
WKH UHVXOW RI DXWRPDWLF SURWHFWLRQ RU FRQWURO DFWLRQ HJ RSHUDWLRQ RI DQ XSVWUHDP EUHDNHU IXVH RU DXWRPDWLF
VHFWLRQDOL]LQJVZLWFKRUWKHUHVXOWRIKXPDQHUURULHPDQXDOVZLWFKLQJ:KLOHWKDWDUHDLVVWLOOHQHUJL]HGVROHO\









x 8QLQWHQWLRQDO XQSODQQHG LVODQGLQJ 7R JXDUG DJDLQVW XQLQWHQWLRQDO LVODQGLQJ RSHUDWLRQ WKH 9633









FRQGLWLRQV 7KLV ZLOO LPSDFW UHOLDELOLW\ LQGLFHV VXFK DV 6$,', )LQDOO\ LVODQGLQJ DOVR LQFUHDVHV WKH OLNHOLKRRG WKDW
VWDELOLW\LVQRWHIIHFWLYHO\JXDUDQWHHGDQGSRZHUTXDOLW\PD\QRWDFFHSWDEO\PHHWWKHHVWDEOLVKHGVWDQGDUGVFULWHULDDV
ZHOODVHQGXVHUORDGVPD\EHGDPDJHGGXHWRRXWRIUDQJHYROWDJHDQGIUHTXHQF\FRQGLWLRQVIURPWKHQRUP
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3.2. Grid code for VSPPs connection 
$VRIILFLDOO\VWDWHGLQWKHH[LVWLQJJULGFRGHHOHFWULFLW\DXWKRULWLHVLQ7KDLODQGGRQRWSHUPLWLVODQGLQJRSHUDWLRQ
LQ WKHLU VHUYLFH WHUULWRULHV LH LVODQGLQJ RSHUDWLRQ LV FXUUHQWO\ QRW DOORZHG 7KH H[LVWLQJ JULG FRGH IRU 9633
FRQQHFWLRQ LQ WKHXWLOLW\QHWZRUN LQGLFDWHV WKDWD9633LVREOLJHG WRGHWHFW WKH LVODQGDQG WREHVHOIGLVFRQQHFWHG
IURPWKHQHWZRUNZLWKLQVHFRQGIRUDPDFKLQHEDVHG9633>@DQGVHFRQGVIRUDQLQYHUWHUEDVHG9633>@
&RQWURODQGSURWHFWLRQV\VWHPRIGLVWULEXWLRQQHWZRUN





















4.2. Coordination of overcurrent (OC) relay, reclosing relay (RR), and lateral fuse 
$ W\SLFDO SURWHFWLRQ V\VWHP FRQILJXUDWLRQ RI09 IHHGHU LV VKRZQ LQ )LJ  7KH IXVH VDYLQJ VFKHPH VWUDWHJ\





ZLOO EH EORFNHG 7KHQ WKH ILUVW VWHS RI 55 LH  VHFRQGV ZLOO FRPH WR RSHUDWLRQ E\ UHFORVLQJ WKH &%
7KHUHIRUHLIWKHIDXOWLVWHPSRUDU\WKHV\VWHPFDQUHWXUQWRQRUPDOZLWKRXWUHDOL]LQJDVXVWDLQHGLQWHUUXSWLRQ















7KHUH KDYH EHHQ D QXPEHU RI SUREOHPV LQYHVWLJDWHG WKDW FUHDWH FRPSOH[LW\ LQ FRQWURO DQG SURWHFWLRQ V\VWHP RI
H[LVWLQJ PHWURSROLWDQ GLVWULEXWLRQ QHWZRUNV GXH WR 9633V SHQHWUDWLRQ VXFK DV IDLOHG UHFORVLQJ GXH WR FRQWLQXRXV
FXUUHQWFRQWULEXWHGWRWHPSRUDU\IDXOWDFWLYDWLRQRI8)UHOD\DQGSURWHFWLRQXQGHUUHDFK>@2ILQWHUHVWLQWKLVSDSHU
LVSUHVHQWHGLQ7DEOHIRUWKUHHFDVHVFHQDULRVIDOVHWULSSLQJPLVFRRUGLQDWLRQEHWZHHQ2&UHOD\DQGIXVHDQGRXWRI




&DVHVFHQDULR &DXVHVIURP &RQWURO	SURWHFWLRQ 3RVVLEOHFRQVHTXHQFHV 0LWLJDWLRQPHDVXUHV9633 V\VWHPDIIHFWHG
)DOVHWULSSLQJ )DXOW 'HILQLWHWLPH 7KH&%ORFDWHGDWWKHKHDOWK\IHHGHU ,'072&UHOD\
 FRQWULEXWLRQ 2&UHOD\ FRQQHFWHGZLWK9633LVIRUFHGWRRSHQ GLUHFWLRQDO2&UHOD\
   EHIRUHWKH&%RIGLVWXUEHGIHHGHU 
   ZLOOEHGLVFRQQHFWHGWRLVRODWHWKHIDXOW 
0LVFRRUGLQDWLRQEHWZHHQ )DXOW ,'072&UHOD\ 7KHSURWHFWLRQFRRUGLQDWLRQ 0LFURSURFHVVRUEDVHG2&UHOD\V
2&UHOD\DQGIXVH FRQWULEXWLRQ ODWHUDOIXVH EHWZHHQWKH2&UHOD\DQGWKHIXVH (two modes of operation: 
(regard to fuse saving scheme)   QRORQJHUIROORZVWKHIXVHVDYLQJVFKHPH instantaneous, IDMT) 
2XWRIV\QFKURQRXV 8QLQWHQWLRQDO 55 (TXLSPHQWVDQG9633PD\EHGDPDJHG $QWLLVODQGLQJSURWHFWLRQ
 LVODQGLQJ   V\QFKHFNUHOD\


















%DVHYROWDJH ,6&SKJ ,6&SKJ 7KHYHQLQLPSHGDQFH2KPV
N9 N$ N$ 5 ; 5 ;
      
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7DEOH6HTXHQFHLPSHGDQFHRI09IHHGHU
)HHGHUW\SH 6HTXHQFHLPSHGDQFH2KPNLORPHWHU5 ; 5 ;
N92+6SDFHG$HULDO&DEOHPP    
N98*;/3(,QVXODWHG&RSSHU&DEOHPP    
5.2. Scenario case 1: False tripping / sympathetic tripping 
)RU WKHVDNHRIGLVFULPLQDWLRQ WKHSURWHFWLRQVFKHPHLV UHTXLUHG WRUHVSRQVH WRRQO\IDXOWVZLWKLQ WKHLUFOHDUO\
GHVLJQDWHG ]RQH IRU IDXOW LVRODWLRQ+RZHYHU WKLVPD\ QRW EH DOZD\V WKH FDVH IRU WKH SUHVHQFH RI9633$V DQ
H[DPSOH OHW XV VHH )LJ $ EDODQFHG IDXOW LV KDSSHQLQJ DW )HHGHU ZLWK DPDJQLWXGH RI  N$  N$
VXSSOLHGIURPWKHPDLQJULGLH+909WUDQVIRUPHUDQGN$IURPWKH9633FRQQHFWHGDW)HHGHULH
























































































































































































































PHWURSROLWDQ GLVWULEXWLRQ QHWZRUNV RU LQVWDOO D GLUHFWLRQDO 2& UHOD\ )LJ  DQG 7DEOH  FRPSDUH WKH RSHUDWLRQ
EHWZHHQWKHGHILQLWHWLPH2&UHOD\DQG,'072&UHOD\IRUVFHQDULRFDVH
7DEOH&RPSDULVRQRIRSHUDWLRQEHWZHHQWKHGHILQLWHWLPH2&UHOD\DQG,'072&UHOD\LQVFHQDULRFDVH
 )HHGHUKHDOWK\IHHGHUFRQQHFWHGZLWK9633 )HHGHUGLVWXUEHGIHHGHU 8QLW 6WLOOEDVHGRQGLVFULPLQDWLQJ]RQH
&XUUHQWWUDQVIRUPHU
VSULPDU\FXUUHQW   N$ 
'HILQLWHWLPH2&UHOD\   6HFRQGV 8
,'072&UHOD\   6HFRQGV 9











































































































































































































































WR FRQWLQXH WR VXSSO\ WKH ORDGV DV QRUPDO (DFK RI WKH IXVHV VKRXOG LQWHUUXSW RQO\ GRZQVWUHDP VXVWDLQHG IDXOWV
+RZHYHUWKLVPD\QRWEHDOZD\VWKHFDVHIRUWKHSUHVHQFHRI9633





LQ WKH IXVH WR EORZ  V DV PLQLPXP PHOWLQJ WLPH EHIRUH WKH ,'072& UHOD\ WR WULS WKH &%  V
7KHUHIRUHWKHSURWHFWLRQFRRUGLQDWLRQEHWZHHQWKH2&UHOD\DQGWKHIXVHVQRORQJHUIROORZVWKHIXVHVDYLQJVFKHPH
7KHQHJDWLYHHIIHFW LV WKDWIXVHVDUHIRUFHGWRRSHUDWHPRUHRIWHQWKDQQHFHVVDU\LQWHUUXSWLQJERWKWHPSRUDU\DQG
VXVWDLQHG IDXOWVZKLFKZRUVHQV V\VWHP UHOLDELOLW\ DVZHOO DV LQFUHDVHVPDLQWHQDQFH FRVW7KLV SUREOHPFRXOGEH
DYRLGHG LI WKH PLFURSURFHVVRU EDVHG 2& UHOD\V ZHUH DEOH WR EH SURJUDPPHG LQ WZR PRGHV RI RSHUDWLRQ
LQVWDQWDQHRXV DQG ,'07 DV VKRZQ LQ )LJ E DV LQ WKH FDVH RI WKH SURWHFWLRQ VFKHPH LQ WKH PHWURSROLWDQ
GLVWULEXWLRQQHWZRUNV
5.4. Scenario case 3: Out of synchronous 
/HW XV VHH )LJ D DIWHU WULSSLQJ WKH &% E\ WKH 2& UHOD\ GXH WR D WHPSRUDU\ IDXOW RQ )HHGHU  WKH IDXOW
GLVDSSHDUV IURP WKH V\VWHP:KLOH DOO RI WKH GHPDQG LQ )HHGHU  LV EHLQJ FRYHUHG E\ WKH 9633 WKH 9633 LV
ZRUNLQJXQLQWHQWLRQDO LVODQGLQJ7KH LVODQGHGV\VWHPZLOOTXLFNO\GULIWRXWRISKDVHZLWK WKHPDLQXWLOLW\ V\VWHP
GXULQJWKHGHDGSHULRG$IWHUZDUGVWKH55VHQGVDFRPPDQGWRUHFORVHWKH&%ZLWKRXWV\QFKHFNUHOD\DVLQWKH
FDVHRIPHWURSROLWDQGLVWULEXWLRQQHWZRUNV7KLVUHFRQQHFWLRQSURFHVVZRXOGLQWURGXFHYROWDJHGLIIHUHQFHEHWZHHQ
WKH JULG DQG WKH 9633 7KH ZRUVW FDVH PDJQLWXGH YROWDJH RI ZRXOG EH VHHQ DFURVV HTXLSPHQW FDXVLQJ























































































































































































































VKDUHG LQ FRPPRQ VRPH DUH V\VWHPGHSHQGHQW &RQVHTXHQWO\ V\VWHP RSHUDWRUV DQG SODQQHUV KDYH WR FDUHIXOO\






XWLOLW\ V\VWHP FKDUDFWHULVWLFV DQG WKH9633 XQLW FKDUDFWHULVWLFV SURYHV WR EH XVHIXO IRU YDULRXV FDOFXODWLRQV DQG
LPSRVHGFRQVWUDLQWV WR LGHQWLI\ LI9633VKDYHFDSDELOLW\ WREH FRQQHFWHGZLWK ORFDOGLVWULEXWLRQQHWZRUNZLWKRXW
VLJQLILFDQW FRQFHUQ RI DGYHUVH LPSDFWV RQ WKH H[LVWLQJ FRQWURO DQG SURWHFWLRQ V\VWHP 1HZ IXQFWLRQDOLWLHV DQG
FRPPXQLFDWLRQ WHFKQRORJLHV VXFK DV VPDUW JULG RU VXEVWDWLRQ DXWRPDWLRQZRXOG EH UHTXLUHG WR DUULYH DW RSWLPDO
VROXWLRQVWKDWDUHFRPSURPLVHGEHWZHHQJRYHUQPHQWSROLFLHVDQGWHFKQLFDOLVVXHV
$FNQRZOHGJHPHQWV
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